described 34 patients with recurring episodes of arthritis and periarthritis usually lasting less than a week and named by them 'palindromio rheumatism'. The features they emphasized may be summarized as follows:
(1) Recurrent attacks ofjoint pain and swelling at variable and irregular intervals lasting a few hours or a few days. (2) Any joint affected but especially fingers, wrists, shoulders and knees. Several case reports have appeared since then, though few series of patients have been followed up (Ward and Okihiro, 1959; Rotes Querol and Lience, 1959; Dames and Zuckner, 1961 ; Ansell and Bywaters, 1959 (Mattingly, 1957) .
The differentiation of palindromic rheumatism from episodic rheumatoid arthritis is not easy, though Hench (1947) mentioned that the latter tended to occur in favoured joints, para-articular manifestations were less frequent, and the finger pads were not involved. The duration of attacks was longer, intervals between attacks tended to be shorter, and there were often symptoms between attacks. The erythrooyte sedimentation rate was increased, and x rays and joint biopsy showed changes characteristic of rheumatoid arthritis. Nevertheless, some authors have expressed the view that palindromic rheumatism is a variant of episodic rheumatoid arthritis or a stage in its development (Ansell and Bywaters, 1959; Robinson, 1963; Mattingly, 1966) .
Present investigations
In an attempt to differentiate palindromic rheumatism from rheumatoid arthritis on an immunological basis, leucocyte migration inhibition and anti-IgG levels were estimated. The migration of leucocytes in the presence of Mycoplasma fermentans antigen has been shown to be inhibited in two-thirds of cases of seropositive rheumatoid arthritis (Williams, Brostoff, and Roitt, 1970) and anti-IgG levels were found to be raised in cases of seronegative rheumatoid arthritis (Torrigiani, Roitt, Lloyd, and Corbett, 1970) . These studies were therefore carried out in the group of patients diagnosed clinically as having palindromic rheumatism and compared with results obtained in patients with rheumatoid arthritis.
Several cases featuring pain, swelling, and discoloration around joints were ascribed by Cohen (1911) to angioneurotic oedema. These he believed to be 'frequently mistaken for gout or rheumatism'. Patients with hereditary angioneurotic oedema have been shown to lack a component of the complement system-C'1 esterase inhibitor (Donaldson and Rosen, 1966) . Webb (1970) Patients studied 35 patients (13 male and 22 female) with a diagnosis of palindromic rheumatism were investigated in the Department of Rheumatology and Physical Medicine of the Middlesex Hospital. The duration of history varied from 9 mths to 23 yrs (mean 7-4 yrs). The diagnostic criteria adopted were:
(1) Attacks of pain and swelling in any joint occurring at irregular intervals. (2) The subsequent return of the state of that joint to its condition prior to the attack. (3) Duration of symptoms of a few hours to a few days. (4) The absence when the diagnosis was first made, of chronic arthropathy, subcutaneous nodules or erosions on x-ray. (5) Serum uric acid less than 6-5 mg/ml. (6) The absence of calcification in articular cartilage.
Material and methods

ANTIGLOBULINS
Sera from patients were screened for the presence of antiglobulins (rheumatoid factor) using the latex test (Hyland, rheumatoid arthritic test latex-globulin reagent). The quantitative estimation of these antibodies was carried out as described by Torrigiani and others (1970) , using horse immunoglobulin as antigen. The normal range was taken as 15 to 35 ,g./ml.
MYCOPLASMA ANTIGENS These were prepared as described previously (Williams and others, 1970) . Briefly, the method involved growing Mycoplasma fermentans (P.G. 18) in standard liquid medium. Organisms were harvested from 5-litre cultures which had been incubated for 36 hrs. Cells were washed four times in 0 * 2M phosphate buffer pH 7 * 2. Membranes were collected by centrifugation of cells which had been disrupted by hypotonic shock and sonication (Williams and Taylor-Robinson, 1967) . The protein concentration of the membrane suspension was adjusted to approximately 10 mg./ml.
LEUCOCYTE MIGRATION
The method followed was that of Bendixen and S0borg (1969) . This exploits the phenomenon that leucocytes from sensitized individuals do not migrate from a capillary tube in the presence of antigen as well as they do in its absence. Inhibition was considered to be significant when the area of migration was less than 80 per cent. of that seen in the control chambers lacking antigen.
Houses) was used and a 0 5 stock solution was prepared in 2-ethoxy-ethanol.
A human serum fraction rich in C'1 esterase was separated and activated by the method of Nelson (1965) . Preparations containing 60 to 110 C'1 esterase units per ml. were obtained (the hydrolysis of ATEe by one C'1 esterase unit releases 33-3 n-mole of H+ per minute: Levy and Lepow, 1959) .
Serum levels of C'1 esterase inhibitor were measured by a modification of the method of Levy and Lepow (1959) . Ten ,ul. of serum were incubated with 4-5 units of C'1 esterase in a Radiometer titration vessel for 3 min. Saline and ATEe were then added and the hydrolysis of 0-025M ATEe, in a total volume of 2 ml. followed by continuous automatic titration with 5mM NaOH at 37°C. and pH 7 2. The protein concentration in the system was less than 1 mg./ml.; no buffer was added. With this method, values of 18-35 inhibitor units/ml. were found in normal sera (one inhibitor unit inhibits ten C'1 esterase units, i.e. the release of 333 n-mole of H+/min.: Levy and Lepow, 1959) .
Results
CLINICAL FINDINGS
The ratio of females:males in the 35 patients was 1 * 7:1 (compared with 3:1 for rheumatoid arthritis- Miall, Ball, and Kellgren, 1958) . Twelve patients gave a history of purely monarticular attacks, three of only polyarticular attacks, and sixteen of both. Included as polyarticular attacks were those cases in which subsiding inflammation in one joint was followed by the onset of inflammation in another. This could occur before the first joint had completely returned to its original state before the attack. In the remainder the patient was either unsure, or the question was omitted at the time of interview. The minimum duration of patients' attacks was 2 hrs, the longest being about 1 week.
The joints involved are depicted in Table I which shows that almost any joint may be affected. The upper limb was more commonly involved than the lower, the spine rarely. The age at onset of symptoms is depicted in Fig. 1 Nineteen of the 35 patients had a low-grade arthropathy at the time of interview, and two were seen during an acute attack of palindromic rheumatism. In the latter, the joint was extremely tender with swelling and there was redness of the skin overlying the joint. These patients are distinguishable by an asterisk in Table II . Two males and one female had rheumatoid nodules at the time of examination. Sixteen cases had no arthropathy 3 mths to 12 yrs after onset of symptoms (mean 5 95 yrs). Of these, ten were female.
INVESTIGATIONS Antiglobulins
The anti-IgG levels were found to be raised in all but one of the patients (Fig. 2, overleaf) . Elevation of anti-IgG levels may be a reflection of a disorder of immune complexes. Similar values have been found (Torrigiani, Ansell, Chown, and Roitt, 1969) , seronegative rheumatoid arthritis (Torrigiani and Roitt, 1967) , and procainamideinduced systemic lupus erythematosus (Sheldon and Williams, 1970) . In 23 patients (15 females and 8 males), the original result of rheumatoid factor estimation was known. The subsequent course of these patients is depicted in Fig. 3 . Of the fifteen females, three remained seropositive, and six converted from seronegative to seropositive, one from seropositive to weakly positive, and five from seronegative to weakly positive.
Of the eight males, two remained seropositive and one seronegative, and three converted from seronegative to seropositive, and two from seronegative to weakly positive.
Leucocyte migration inhibition
In the presence of Mycoplasma fermentans antigen this test was unequivocally positive in 25 of the 35 patients with palindromic rheumatism (i.e. 71 per cent.). These results are shown in Fig. 4 and are compared with the previously published results obtained with comparable groups of seropositive rheumatoid arthritics and normal healthy subjects (Williams and others, 1970) . The patients were not deficient in C'1 esterase inhibitor, although fairly low levels were found in seven out of 35 sera (Table II) . (Williams and others, 1970) .
(2) Specific antibody to Mycoplasma fermentans undergoes conformational change, resulting in the formation of a new antigen, thus stimulating the production of antiglobulin.
The inhibition of leucocyte migration may indicate a state of cell mediated (delayed type) hypersensitivity (Williams and others, 1970) to Mycoplasma fermentans antigen.
Summary
(1) 35 patients diagnosed initially as having palindromic rheumatism were reviewed olinically and immunologically at a mean of 7 *4 yrs after the onset of symptoms.
(2) On clinical grounds nineteen appeared to have developed a low-grade rheumatoid arthritis. Sixteen, however, had no arthropathy. (3) Serum anti-IgG levels were raised in 34 cases, the results being similar to those found in seronegative rheumatoid arthritis. (4) The leucocyte migration inhibition test in the presence of Mycoplasma fermentans antigen was positive in 25 cases, the results being similar to those found in rheumatoid arthritis. (5) Serum levels of C'esterase inhibitor were normal in 28 cases, the remainder being slightly, though not significantly, lower than normal.
(6) These observations provide further evidence for palindromic rheumatism being a prodromal or atypical presentation of rheumatoid arthritis, with an essentially benign prognosis.
